There has been considerable interest in the coordination chemistry of Schiff-base ligands because various kinds of metal complexes were prepared by using Schiff-base ligands. [1] [2] [3] [4] [5] [6] In the case of dinucleating Schiff-base ligands having a bridging group, such as alkoxido-oxygen, many dinuclear metal complexes were prepared and their magnetic properties were investigated. [3] [4] [5] [6] Most of these dinucleating ligands are symmetrical concerning the bridging group, and afford dinuclear metal complexes with the same geometry for the two metal centers. On the other hand, metal complexes with unsymmetrical Schiff base-ligands are relatively few. 7 In this study, we synthesized a nickel complex with an unsymmetrical Schiff-base ligand, 1-acetylacetoneimine-3-salicylideneamino-2-propanol (H3asp), having an alcoholic group as a bridging group, in the hope of obtaining new metal complexes of Schiffbase ligands. Here, we report on the crystal structure of [Ni4(asp)2(CH3O)2(CH3OH)2] (1) (Fig. 1) .
1-Acetylacetoneimine-3-salicylideneamino-2-propanol (H3asp)
1,3-Diamino-2-propanol (1.80 g, 0.0200 mol) was dissolved in chloroform (70 mL). To this was added dropwise with stirring acetylacetone (2.11 g, 0.0211 mol) in chloroform (20 mL); the mixture was left overnight at room temperature. The mixture was concentrated to obtain a pale-yellow oily substance by a rotary evaporator at 40 C. The oily product was dissolved in methanol (50 mL) with heating up to 60 C. To this solution was added dropwise salicylaldehyde (2.51 g, 0.0205 mol) in methanol (20 mL). The reaction mixture was concentrated to dryness. The resulting oily substance was dissolved in chloroform (10 mL), and then washed with 100 mL of water. The chloroform solution was dried with anhydrous magnesium sulfate, and then evaporated by a rotary evaporator at 40 C to obtain a yellowish orange oil. To this oil was added 50 mL of diethylether, and the mixture was left at 6 C overnight to give a yellow precipitate. 
A preliminary examination was made, and data were collected on a Bruker CCD X-ray diffractometer (SMART APEX) using graphite-monochromated Mo Kα radiation. Crystal data and details concerning the data collection are given in Table 1 . The structure was solved by direct methods and refined by fullmatrix least-squares methods. The hydrogen atom attached to the coordinating methanol-oxygen atom (O5) was located from the difference Fourier map and refined; the other hydrogen atoms were inserted at their calculated positions, and fixed there. All of the calculations were carried out on a Windows 7 Core i5 computer utilizing the SHELXTL software package and SHELXL-2014/7. 8 Crystallographic data have been deposited with Cambridge Crystallographic Data Centre (Deposit number CCDC-1503294). Copies of the data can be obtained free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge, CB2 1EZ, UK; Fax, +44 1223 336033; e-mail, deposit@ccdc.cam.ac.uk).
The ligand H3asp was synthesized by a reaction of 1,3-diamino-2-propanol and acetylacetone and successive reaction of the product with salicylaldehyde. The present complex was prepared by a 1:2 reaction of H3asp and nickel(II) perchlorate hexahydrate in methanol. Single crystals suitable for the X-ray structure analysis were obtained from the methanol solution, and the crystal structure was determined by the X-ray diffraction method. The molecular structure, drawn by ORTEP, is shown in Fig. 2 . Selected bond distances and angles are given in Table 2 . The complex has a crystallographically centrosymmetric tetranuclear nickel(II) structure consisting of two asymmetric dinuclear units, where the Schiff-base ligand asp 3-acts as an unsymmetrical dinucleating ligand with O1, N1, and O2 atoms coordinated to Ni1, and O3, N2, and O2 atoms coordinated to Ni2 with a Ni1···Ni2 separation of 3.0301(7)Å. The two dinuclear units are connected by bridging methoxido-oxygen O4 and O4′ atoms and bridging phenoxido-oxygen O1 and O1′ atoms to form a defective double-cubane core, where a pair of cubes connected by a common Ni2O2 face with one vertex missing on each external face, which is one of typical tetranuclear cores. The Ni1 atom takes an octahedral geometry with phenoxido-oxygen O1, imino-nitrogen N1, alkoxidooxygen O2, methoxido-oxygen O4, methoxido-oxygen O4′, and methanol-oxygen O5 atoms, whereas the Ni2 atom takes a distorted trigonal-bipyramid, judging from the τ value of 0.52, 9 with keto-oxygen O3, imino-nitrogen N2, alkoxido-oxygen O2, methoxido-oxygen O4, and phenoxido-oxygen O1′ atoms. The Ni-O and Ni-N bond lengths are 2.0182(18)-2.153(2)Å and 1.975(2)Å for six-coordinate Ni1 and 1.975(2)-2.0335(17)Å and 1.976(2)Å for five-coordinate Ni2, respectively (Table 2) , which are within the observed range for high-spin nickel(II) complexes. 3, 10, 11 In the crystal, there is no intermolecular interaction between the tetranuclear molecules, showing a Table 2 Selected bond distances (Å) and angles ( ) discrete tetranuclear nickel(II) complex (Fig. 3) . The absorption spectrum in DMF shows several absorption bands in the visible and near IR regions which can be assigned to d-d transitions for an octahedral nickel(II) and trigonal-bipyramidal nickel(II): 418 (ε = 3620 mol -1 dm 3 cm -1 ) ( 3 A2g The magnetic moment of 1 is 6.93 μB at 300 K as shown in Fig. 4 . This value is larger than the spin-only value of four noninteracting high-spin nickel(II) (5.66 μB, four S = 1). The moment increases with lowering of the temperature gradually, reaching a maximum value of 12.11 μB at 7.0 K, showing a ferromagnetic coupling. The decrease below 7.0 K is most likely due to a zero-filed-splitting of the Ni(II) coordination spheres. 10 The bridging feature with small angles of the Ni-ONi moieties is in harmony with ferromagnetic coupling of the present complex. 
